Hydroxylamine and hydrazine bind directly to the heme iron of the heme-heme oxygenase-1 complex.
We investigated whether or not hydroxylamine (HA) and hydrazine (HZ) interact with heme bound to heme oxygenase-1. Anaerobic addition of either HA or HZ to the ferric heme-enzyme complex produced a low-spin heme species. Titration studies at different pHs revealed that the neutral form of each of HA and HZ selectively binds to the heme with dissociation constants of 9.8 and 1.8 mM, respectively. Electron spin resonance analysis suggested that the nitrogen atom of each amine is coordinated to the ferric heme iron. With a concentrated solution of the heme-enzyme complex, however, another species of HA binding appeared, in which the oxygen atom of HA is coordinated to the iron. This species showed an unusual low-spin signal which is similar to that of the ferric hydroperoxide species in the heme oxygenase reaction.